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Demand	 for	 energy	 increases	 with	 the	 development	 of	 civilization.	 The	 depletion	 of	
traditional	 energy	 resources,	 mainly	 fossil	 fuels,	 such	 as	 coal,	 oil	 and	 natural	 gas	 takes	
place.	It	is	well	known	that	the	use	of	conventional	energy	sources	promotes	environmental	






and	carbon	dioxide,	but	 its	 chemical	 composition	depends	 largely	on	 the	 type	of	 the	 raw	
materials	 from	which	 it	 is	derived	 [1].	Hernándes	et	 al.	 [2]	demonstrated	 that	 the	 landfill	
biogas	from	Pianezza	MSW	contains,	among	others,	methane,	carbon	dioxide,	water	vapour,	
but	 also	 a	 substantial	 amount	 of	 hydrogen	 sulphide,	mercaptans,	 aromatic	 hydrocarbons,	
halogenorganic	 and	 organofluorine	 compounds	 and	 siloxanes.	While	 biogas,	 which	 was	
obtained	from	the	sludge	from	wastewater	treatment	plants	is	free	from	halogenorganic	or	
organofluorine	compounds	[3].	The	most	desirable	component	of	biogas	is	methane,	while	
the	 other	 gaseous	 substances	 are	 considered	 to	 be	 impurities.	This	 is	 due	 to	 the	 fact	 that	
they	do	not	improve	the	energy	potential	of	biogas,	and	in	addition,	are	corrosive.	In	order	
to	increase	the	possibility	of	biogas	application,	its	purification	or	treatment	to	natural	gas	
quality	 is	 carried	out.	The	 essence	of	 this	process	 is	 to	 remove	all	 gaseous	 impurities	by	
appropriate	techniques,	such	as	adsorption.









is	 heated.	There	 are	 two	 groups	 of	 zeolites	 –	 natural	 and	 synthetic,	 that	 have	 a	 structure	





















adsorbents,	 detergent	 components	 and	 catalysts.	 For	 example,	 they	 are	 used	 to	 remove	
radionuclides	 from	 the	wastewater	of	 the	nuclear	 industry,	also	 to	 remove	ammonia	 from	
the	wastewater	 and	 to	 remove	heavy	metal	 ions	 (As,	Pb,	Cu,	Zn,	Cr,	Cd,	Ni	 and	others)	
from	water	and	wastewater	[11–28].	Zeolites	are	also	used	in	catalytic	oxidation	processes	of	
sulphur	compounds	–	gases	from	flue	gas	cleaning	[13].
The	 zeolites	 are	 used	 as	 adsorbents	 of	 which	 structure	 is	 modified	 to	 increase	 their	
adsorption	capacity,	 increase	 their	 capacity	 ion	exchange,	 increase	capacity	 and	 to	obtain	
the	more	selective	material	(inside	the	zeolite	crystals	only	those	molecules	whose	critical	
diameter	is	no	greater	than	the	diameter	of	the	windows	can	be	adsorbed).	The	modification	




3. Desulfurization of biogas using zeolites
Studies	 on	 zeolites	 [2,	 29,	 31]	 shows	 that	 zeolites	 have	 low	efficacy	of	 adsorption	of	
hydrogen	 sulphide	 as	 compared	 to	 other	 adsorbents.	 Sisani	 et	 al.	 [31]	 compared	 the	









using	 copper	 and	 chromium	 salts-impregnated	 activated	 carbon	 (RGM-3),	 zeolite	 13X,	
molecular	sieves	Sylobead	522	and	Sylobead	534	and	two	metal	oxides,	which	commercial	
names	are	ST	and	Sulfcatch	ECN.	Desulphurisation	efficiency,	which	the	authors	obtained,	
is	 shown	on	Figure	2.	 In	 this	case,	 the	highest	efficiency	was	obtained	for	 the	adsorption	
of	 activated	 carbon,	 but	 in	 the	 presence	 of	 steam,	 efficiency	 is	 significantly	 decreased.	
Zeolite	13X	has	proven	to	be	far	more	effective	than	metal	oxide	Sulfcatch	ECN	and	studied	
molecular	sieves.	
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